Increasing HIV knowledge is a focus of many HIV education and prevention efforts. While the bivariate relationship of HIV serostatus disclosure with HIV-related knowledge and stigma has been reported in the literature, little is known about the mediation effect of stigma on the relationship of HIV knowledge with HIV serostatus disclosure. Data from 4,208 rural-to-urban migrants in China were analyzed to explore this issue. Overall, 70% of respondents reported willingness to disclose their HIV status if they were HIV-positive. Willingness to disclose was negatively associated with misconceptions about HIV transmission and stigma. Stigma mediated the relationship between misconceptions and willingness to disclose among women but not men. The mediation effect of stigma suggests that stigmatization reduction would be an important component of HIV prevention approaches. Gender inequality needs to be addressed in stigmatization reduction efforts.
Introduction
HIV serostatus disclosure provides potential benefits to infected persons, their partners and communities (De Rosa & Marks, 1998; Pealer & Peterman, 2003) . However, the rates of serostatus disclosure are not optimistic. In developing countries, rates of sharing HIV testing results with sexual partner among women ranged widely from 16.7% to 86% depending on time frame for disclosure and population of interest (Medley et al., 2004) . In developed countries, low rates of self-disclosure have also been reported. For example, a study in Los Angeles reported that only 5.5% (51/926) of sexual partners during the last 12 months were informed of their risk by their HIV-infected partners (Marks et al., 1992) . Studies addressing factors associated with disclosure or non-disclosure are relevant for developing effective prevention and public health policy.
Factors associated with HIV serostatus (non)disclosure have been explored, with corresponding explanatory theories proposed, since the early 1990s. Before the availability of HIV antiretroviral treatment, a commonly used theory in studying HIV-status disclosure was the disease progression theory, proposing that people disclose out of necessity as their HIV infection progressed to AIDS (Kalichman, 1995) . Mixed results have been re-ported regarding the relationship between disease progression and HIV-status disclosure (Hays et al., 1993; Mansergh et al., 1995; O'Brien, 2003; Perry et al., 1994; Serovich, 2001; Stein et al., 1998) . More recently, competing consequence theory has begun to emerge (Serovich, 2001) . This theory proposed that persons with HIV were likely to reveal to significant others and sexual partners once the rewards for disclosing outweighed the associated costs. Several studies have shown empirical support for this theory (Derlega et al., 1998; Marks et al., 1992) .
This theory has implications for understanding cultural influences on disclosure (Rubin et al., 2000) . In a social context where HIV/AIDS remains mysterious and HIV-related stigma prevails, decisions regarding disclosure may be influenced by concerns over possible negative consequences. Omarzu (2000) argued that disclosure often involved risk, particularly when the information revealed was potentially embarrassing, negative or emotionally intense. According to Omarzu, a decision to disclose HIV status involves a cognitive appraisal of negative consequences that is based on an individual's knowledge of HIV, attitudes toward HIV/AIDS or HIVrelated behavior and perceived social attitudes towards people with HIV. Therefore, a decision regarding disclosure may be influenced by HIVrelated knowledge and stigma.
Increasing HIV knowledge has been a primary focus of many HIV education and prevention efforts since HIV emerged, particularly in countries at an early stage of the epidemic such as China. However, little is known about the relationship between HIV knowledge and the decision to disclose and whether stigma mediates the effect of HIV knowledge on this decision. Therefore, in the current study, we propose and test a conceptual framework about the relationship among these factors.
Conceptual framework
The relationship between HIV-related knowledge and disclosure has been poorly documented in the literature. However, several intervention practices have suggested a positive relationship. Informationbased approaches combined with counseling have been observed to increase disclosure among people living with HIV/AIDS in countries such as Uganda (Kaleeba et al., 1997) and Zimbabwe (Kerry & Margie, 1996) .
The negative relationship between stigma and disclosure has been well documented in the literature. Stigma refers to attitudes or perceptions of shame, disgrace, blame or dishonor associated with the disease (Cock et al., 2002) . Manifestations of stigma have been documented as withholding of medical treatment, rejection by families and community, denial of jobs and housing, loss of the right to education and so on (Lichtenstein, 2003) . Fear of being stigmatized may prevent HIV-infected persons from disclosing their HIV status (Chesney & Smith, 1999) . Studies among women in developing countries found that barriers to disclosure included fear of accusations of infidelity, abandonment, discrimination and violence (Medley et al., 2004) . A study among 93 HIV-infected persons in San Francisco found that barriers to disclosure included concerns about health insurance (71%) and concerns about stigmatization (61%) (Stempel et al., 1995) .
HIV/AIDS-related stigma comes from a powerful combination of fear and shame (Piot, 2001) . Mr. Zahir Uddin Swapon, Secretary General of the Parliamentary Group on HIV/AIDS said, 'People stigmatize due to fear stemming from ignorance' (UNAIDS, 2004) . Lack of understanding of the disease, misconceptions about how HIV is transmitted and lack of knowledge of protection may trigger stigmatization (Aggleton et al., 2002) . The conceptual framework of the mediation effect of stigma is demonstrated in Figure 1 .
It is estimated that currently there are 840,000 people infected with HIV in China, although only 89,067 infections have been officially reported (State Council AIDS Working Committee Office, 2004). Nearly 95% of infected persons do not know their HIV-infected status. As in many countries, voluntary counseling and testing is being piloted in China and may be expanded to the whole nation in the near future. How willing HIV-infected persons are to share their HIV status and how misconceptions about HIV transmission may influence willingness to disclose are questions needing immediate answers. However, few studies in China have addressed the issue of disclosure (Liu et al., 2002; Rubin, 2000) . Therefore, in the current study, we proposed this mediation effect among Chinese rural-to-urban migrants, a population vulnerable to HIV/STD infection . We aimed: (1) to explore willingness to disclose HIV status if they were HIVpositive and its association with HIV-related misconception and stigma; and (2) to examine whether stigma mediates the effect of misconception on willingness to disclose. We anticipated that misconception might be negatively associated with willingness to disclose and the relationship might be mediated by stigma.
Methods

Participants
Participants were 4,208 rural-to-urban migrants recruited in a feasibility study of HIV/STD prevention intervention in two metropolitan areas, Beijing and Nanjing, China. Participants had a rural residence, worked in the city without having a permanent city residence and were between 18 and 30 years of age. The sample included 40% women and 60% men. Their mean age was 24.5 years (SD 0/ 3.8). The majority of participants (97%) were of Han ethnicity (i.e. the majority ethnicity in China), single (72%) and had finished at least six years of formal education (94%). Nearly 96% of the participants were currently employed. The participants had an average of 4.3 years' experience of migration, with 58% having migrated to at least two cities prior to our study. More descriptive information about the participants is available in previous reports Yang et al., 2004) .
Sampling
Occupational clusters were utilized for sampling since there is no reliable local census data of the migrant population for random sampling (Zhang, 2000) . Ten occupational clusters covering more than 90% of the migrants, plus job markets where currently unemployed migrants present, served as the sampling frame. The ten occupational clusters included restaurants, hotels, barbershops/beauty salons, bathhouses/massage parlors, nightclubs/karaoke/dancehalls/bars, small retail shops, domestic services, street vendors, construction and factory workers. Quota-sampling of these occupational groups was utilized so that the number of participants would be proportional to the estimated number of migrants in each occupational cluster. To prevent over-sampling from any single workplace (e.g. store, club, office, construction site, workshop in factory), the number of respondents recruited from any workplace did not exceed 10% of total migrants in the workplace or ten individuals, whichever was greater.
Procedure
Before starting the survey, employers or workplace managers were contacted for permission to conduct the survey at their premises. Trained outreach staff went to these workplaces to recruit eligible migrants. After providing informed consent individually, participants completed a self-administered questionnaire in a separate room or a private space at their workplace or a nearby location convenient to participants. The questionnaire, which was pilot-tested and revised before the survey, took approximately 40 Á60 minutes to complete. Assistance (e.g. reading questions to them) was provided to a few respondents with limited literacy. The study protocol was approved by the institutional review boards at Wayne State University, Beijing Normal University and Nanjing University.
Measurements
In the current study, the primary outcome of interest was willingness to disclose HIV status if infected, measured by one item with multiple responses: 'Would you be willing to disclose your HIV status to others if you were HIV-positive?' Participants who reported they would disclose their status to no one were coded as 0 and those who would like to disclose to someone (e.g. family member, relative, friend or others) were coded as 1. Independent variables examined included misconception about HIV transmission and stigma. Misconception about HIV transmission was created by adding correct responses to six questions regarding transmission of HIV through daily contact (Table I) .
The score ranged from 0 Á6, with higher scores reflecting higher levels of misconception. The internal consistency for the scale was 0.78 for females and 0.77 for males.
HIV-related stigma was assessed through four statements about attitudes towards people with HIV (Table I) . Participants were asked to respond to each statement by indicating their level of agreement on a 4-point scale (1 0/strongly disagree, 2 0/ disagree, 3 0/agree and 40/strongly agree). A composite score, ranging from 1 Á4, was created by averaging responses (with necessary reverse coding) to these four statements. Higher scores reflected higher levels of stigma. The internal consistency for this score was 0.62 for females and 0.60 for males.
Data analysis
General. Since stigma and willingness to disclose may be gender related, data were analyzed for males and females separately (Warszawshi & Meyer, 2002) . Frequency distributions of misconception and stigma were examined and percentages of willingness to disclose if infected for each category were calculated. The association of these variables with willingness to disclose was further evaluated through binary logistic regression, treating misconception and stigma as continuous variables. The odds ratio (OR) and its 95% confidence interval (CI) were calculated.
Testing of mediation effect. A mediation effect was tested following the methodology developed by Baron and Kenny (1986) . According to Baron and Kenny, three regression models and four conditions are necessary for assessing mediation effect: (1) the predictor must be significantly associated with the mediator in the regression of the mediator on the predictor, (2) the predictor must be significantly associated with the dependent variable in the regression of the dependent variable on the predictor, (3) the mediator must be significantly associated with the dependent variable in the regression of the dependent variable on both the predictor and the mediator and (4) the effect of the predictor on the dependent variable must be reduced in magnitude after conditioning the mediator.
To test the mediation effect of stigma on the association of misconception with willingness to disclose HIV status in the event of infection, we first regressed stigma on misconception, followed by a second regression of willingness to disclose on misconception. Finally, we regressed willingness to disclose on both misconception and stigma. For each regression, age and marital status were controlled for females; age, education attainment and marital status were controlled for males.
Regression coefficients for each equation were estimated using maximum likelihood (for the binary logistic regression) or least square methods (for the linear regression). The coefficient for the effect of the predictor (i.e. misconception) on the mediator (i.e. stigma) was denoted as a. The coefficient for the effect of the predictor on the dependent variable (i.e. willingness to disclose HIV status if infected) was denoted as t. The effect of the predictor on the dependent variable conditioning the mediator was denoted as t? and the effect of the mediator on the dependent variable with the predictor in the model was denoted as b.
Results
Among 4,208 migrants recruited, 4,111 participants (97.7%) responded to the question of willingness to disclose HIV status in the event of infection. Among them, 2901 (70.6%) reported that if they were HIVpositive they would be willing to share their HIV status with someone. The proportion of willingness to disclose was 68.6% (or 1144/1668) among female participants and 71.9% (or 1757/2443) among male participants (see Table II ).
There were no significant differences in terms of willingness to disclose HIV status in the event of infection across age and educational groups. Compared to ever married participants, never married participants tended to be less likely to disclose their HIV status to someone if infected (OR 0/0.66, 95%CI: 0.51 Á0.86 for women and OR 0/0.78, 95%CI: 0.64 Á0.95 for men). The percent of willingness to disclose HIV status in the event of infection was approximately 75% in both ever married women and men, but it reduced to 67.1% for never married women and 70.3% for never married men.
As shown in Table II , significant negative associations of willingness to disclose if infected with misconception and stigma were observed in women. With one unit increase of misconception, the odds of willingness to disclose decreased 8.3% (95%CI: 2.9 Á13.4%). Likewise, with one unit increase in stigma, the odds of willingness to disclose decreased 54.6% (44 Á63.2%).
The contingency frequency distribution also showed a general trend in percentages of willingness to disclose in the event of infection. Approximately 73 Á86% of women perceiving no stigmatizing attitudes toward HIV-infected persons would be willing to disclose their HIV status if they were HIVpositive. While this percentage decreased to 59% among women who perceived stigmatizing attitudes and down further to 52% among women who perceived strongly stigmatizing attitudes toward HIV-infected persons.
Similar associations of misconception and stigma with willingness to disclose HIV status in the event of infection were observed among men, except that the negative relation between misconception and disclosure was not statistically significant (Table II) . With one unit increase in stigma, the odds of willingness to disclose if infected decreased 40.2% (95%CI: 29.4 Á49.3%).
Mediation effect
For female participants, misconception was positively associated with stigma (a 0/0.0450, p B/0.001) and negatively associated with willingness to disclose (t0/ (/0.0830, p B/0.01). When stigma was introduced in the model, the association between misconception and willingness to disclose was not statistically significant any more (t?0/ (/0.0508, p /0.05) but the effect of stigma on willingness to disclose remained significant (b 0/ (/0.7640, pB/ 0.001) (Table III) . Stigma therefore served as a mediator in the path of misconception to willingness to disclose in female participants.
For male participants misconception was not found to be significantly associated with willingness to disclose (t 0/ (/0.0382, p /0.05). Therefore, according to the criteria for mediation suggested by Baron and Kenny (1986) , it would be inappropriate to assess the mediation effect of stigma on the relationship between misconception and willingness to disclose HIV status in the event of infection.
Discussion
Stigma appeared to mediate the relationship between misconception and willingness to disclose HIV status in the event of infection in women but Table III . Coefficients and their significant status in regression models establishing mediation for women and men, with controlling demographic characteristics. Without specification, OR refers to odds ratio of willingness to disclose HIV status in the event of infection with one unit increase of independent variable. not men. For both men and women, misconception was significantly positively associated with stigma, stigma was negatively associated with willingness to disclose and misconception was negatively associated with willingness to disclose. The mediation effects of stigma have important implications for HIV-serostatus disclosure and other HIV prevention activities, including voluntary counseling and testing, returning for results and entering care. All these activities focus on increasing individuals' HIV knowledge and awareness of the risk of being infected or spreading HIV, while paying little attention to addressing the fear of being stigmatized if they are HIV-positive. Individuals who internally stigmatize people with HIV typically are more likely to perceive being stigmatized by others if they were HIV-positive. Due to the negative attitudes toward people with HIV and the fear of being treated the same way from revealing the positive serostatus, people may, despite their knowledge, still refuse to participate in any of these activities and may be reluctant to change their behaviors, such as not using condoms. The negative association of stigma with willingness to disclose HIV status in the event of infection observed in the current study supports the findings that stigma prevents HIV/STD-infected persons from publicizing their infection status (Fortenberry et al., 2002; Hook et al., 1997; Liu et al., 2002) . Reduction of stigmatizing belief should be considered as an important component of successful HIV prevention approaches.
Among recent studies related to correlates of disclosure conducted in developed countries, few have examined the relationship between HIV knowledge and disclosure. In these countries, people generally have good knowledge of HIV infection and transmission. However, in developing countries, especially those countries where HIV is in a relatively early stage and the dissemination system for health information does not function well, misconception about HIV transmission is common. Our study indicates that only 7.1% (290/4205) of participants believed that daily contact would not transmit HIV. This finding suggests that in countries such as China, where HIV still remains mysterious to many people, study of disclosure factors needs to consider promoting HIV knowledge and correcting public misconception about HIV infection and transmission.
Compared to their male counterparts, female participants were less likely to share their HIV status if they were infected when they possessed severe misconception about HIV transmission or possessed stigmatizing attitudes toward people with HIV. This finding was not consistent with a previous French study, which observed significantly higher percentages of disclosure to main/current sexual partners among both women and adolescent girls than men and adolescent boys (Warszawshi & Meyer, 2002) . One possible reason for the discrepancy may be gender inequality in the context of stigmatization in Chinese culture. In traditional Chinese culture, women are more vulnerable to negative consequences (e.g. blame, physical violence, emotional torture) from both family and society if they are found to be HIV-positive (Tang et al., 2001; Yang et al., 2005) . Fear of these negative consequences may prevent women from sharing their HIV infection status. Gender inequality has long accompanied human society, especially in developing countries (Kaye, 2004; Riley, 1997; Sachar, 1990; Von Massow, 2000) . Women were believed to be at a relative disadvantage to men on a variety of matters such as education, employment, income and sexual relationships. In the context of the HIV epidemic, gender inequality has been recognized as the driving force behind the epidemic (Kaye, 2004) and it serves as a serious barrier to HIV-related stigmatization reduction. Enhancing women's social and economic status must be integrated into HIV prevention strategies.
The negative association for women between misconceptions and willingness to disclose HIV status in the event of infection may be explained by fear of being isolated. Women with higher levels of misconception tend to believe that HIV can be transmitted easily through daily contact and believe that disclosure may frighten people around them, resulting in them being isolated or even ostracized. In contrast, the association between misconception and willingness to disclose did not appear to exist for Chinese men in the current study. We further explored the data and found that the negative association between misconception and willingness to disclose HIV status in the event of infection holds for women only when the person disclosed to is a family member. We therefore speculate that a sense of superiority in men in family life may throw a light on the explanation. In the traditional Chinese family, men have supreme authority. Other family members need to submit to them. Men's sense of superiority in family life makes them less frightened to disclose their HIV status in the event of infection, even if they perceive high misconceptions.
There are several potential limitations in the current study. First, our sample was a convenience sample rather than a random sample. Although great efforts were made to ensure the representativeness of the sample, the findings may not be generalized to other migrant populations in China. Second, the primary outcome of interest is measured in a hypothetical situation rather than actual practice of disclosure among HIV-infected people. The impact of assumed HIV infection may be quite different from the impact of a real HIV infection notification.
Third, HIV-related knowledge was assessed by misconception about HIV transmission, which reflected only one aspect of HIV knowledge. Forth, the assessment of participants' own personal stigmatizing attitudes was included in the measurement of HIV stigma. While the personal attitudes might be important, they are different from perceived stigma in general (e.g. perceived social attitudes towards HIV/AIDS infected individuals) and the latter might be more relevant in studying the issue of disclosure. Finally, since the original study was not designed to explore correlates of disclosure, some valuable information, such as perceived consequences of disclosure, was not collected.
Recommendations
The mediation effect of stigma suggests that increasing HIV knowledge is not sufficient for effective HIV prevention and control. HIV-related stigmatization reduction must be included as an important component of HIV prevention approaches. Education efforts to mitigate the effect of stigma need to be delivered. Multiple channels, including various forms of mass media, should be well used to disseminate HIV-related knowledge, information, laws or regulations to correct distorted actions toward people living with HIV/AIDS. Gender inequality needs to be addressed in stigmatization reduction. Further studies on social culture reason for stigma are needed.
